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DESCRIPTION 



REPRODUCING APPARATUS AND REPRODUCING METHOD 
Technical Field 

5 [0001] The present invention relates to an apparatus which 
reproduces moving image files using index information. 

Background Art 

[0002] Some of the moving image files which are recorded and 
10 reproduced by a recording/reproducing apparatus such as a 
personal computer and a video recorder/video player have index 
information indicating the structures of their contents (See, for 
example, Patent Reference 1). Index information indicates, as for 
a chunk, a packet, a frame or the like in a moving image file, the 
15 relations between its position information and time information, its 
position information and marker information indicating its arbitrary 
reproduction point, and the like. 

[0003] The reproducing apparatus uses such index information in 
order to determine the point in data at which data transfer to a 

20 decoder starts, when it starts reproduction in the middle of a file 
specified with time or position or when it makes intermittent 
reproduction of the file such as fast-forward and fast-backward 
reproduction. Without using index information, the reproducing 
apparatus may expose its functional limitations such that it spends 

25 much time to find a target point in data or it is unable to find the 
target point, under some specifications or restrictions of the decoder 
and the system. Therefore, good use of index information is of 
importance in reproducing moving image files. 
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Patent Reference 1: Japanese Laid-Open Patent Application 
No. 07-30838 Publication 
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Problems that Invention is to Solve 

[0004] By the way, it is normal for index information to be recorded 
all over a moving image file. Therefore, data size of index 
information for a file of long reproduction time such as a moving 
5 image file tends to increase significantly. Conventionally, since 
many of moving image files are assumed to be reproduced in a 
system of large memory resources such as a personal computer, 
their large data size has not been a serious problem in reading the 
index information as far as they are reproduced in such personal 
10 computer. 

[0005] However, an inexpensive reproducing apparatus of small 
memory resources such as a DVD video player has a disadvantage of 
inability to read the whole index information into its memory. This 
disadvantage is a major obstacle to the cases where quick 

15 operations are required for reproduction of a moving image file, in 
particular for fast-forward or fast-backward reproduction of the 
moving image file. To be more specific, in the case where a moving 
image file recorded in a medium, such as an optical disk, in which it 
takes a relatively long time to read data, is reproduced, if there is no 

20 necessary index information in the memory, it is necessary to 
temporarily stop the reproduction and read the unobtained index 
information from the optical disk, during which a problem such as a 
stop of a reproduction operation occurs. 

[0006] As mentioned above, when a reproducing apparatus with a 
25 small capacity memory reproduces a moving image file with index 
information of large data size, there occurs a problem that such 
reproducing apparatus is unable to read all the index information as 
it is at once. Particularly in recent years, such problem has gotten 
attention partly because it is difficult to incorporate a large capacity 
30 memory into consumer audio and video equipment, such as a DVD 
recorder and a DVD player which have come into wide use rapidly, 
due to cost reduction, and only a small capacity memory can be 
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incorporated therein. 

[0007] The present invention has been conceived in view of these 
problems, and an object of the present invention is to provide a 
reproducing apparatus which is capable of reproducing a moving 
5 image file using larger index information in size than a memory size, 
without re-reading the index information into the memory. 

Means to Solve the Problems 

[0008] In order to achieve the above object, the reproducing 

10 apparatus according to .the present invention is an apparatus which 
reproduces a moving image file, the apparatus including: a table 
size obtaining unit operable to obtain, from a recording medium, 
size information of a table which holds index information for the 
moving image file; a memory for storing index information; a 

15 memory size obtaining unit operable to obtain size information of 
the memory; a calculating unit operable to calculate a thinning-out 
ratio of the index information so that the size of the table becomes 
equal to or smaller than the size of the memory; a thinning-out unit 
operable to thin out the index information based on the thinning-out 

20 ratio; and a writing unit operable to write the thinned-out index 
information into the memory. This allows even a reproducing 
apparatus with a memory of minimum capacity to read the whole 
index information without losing the positional accuracy of its 
reproduction point. Accordingly, there is no need to re-read the 

25 index information, and therefore fast reproduction operations can 
be realized. 

[0009] Here, the calculating unit may calculate the thinning-out 
ratio of the index information so that the index information is 
thinned out at regular intervals with respect to a total reproduction 
30 time of the moving image file. Alternatively, the calculating unit 
may calculate the thinning-out ratio of the index information so that 
the index information is thinned out based on a weight assigned to 
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the index information depending on a reproduction time of the 
moving image file. There are the following methods for thinning 
out the index information according to the weight assigned thereto. 
For example, the reproducing apparatus may further include a 
5 file characteristic detecting unit operable to detect a characteristic 
of the moving image file, and in the case where the file characteristic 
detecting unit detects that the contents of the moving image file is 
a movie, the calculating unit may calculate the thinning-out ratio of 
the index information so that the density of the index information 

10 becomes lower as the reproduction time of the moving image file 
passes. This makes the density of the index information lower as 
the reproduction time of the moving image file passes, and therefore 
it becomes possible to minimize the decrease in positional accuracy 
of the reproduction point caused by the thinning-out. 

15 [0010] Or, the reproducing apparatus may further include a 
reproduction start point detecting unit operable to detect a 
reproduction start point of the moving image file, and the 
calculating unit may calculate the thinning-out ratio of the index 
information so that the density of the index information becomes 

20 lower before the reproduction start point detected by the 
reproduction start point detecting unit, and the density of the index 
information becomes higher after the reproduction start point 
detected by the reproduction start point detecting unit. This makes 
the density of the index information lower before the reproduction 

25 start point of the moving image file and higher after the 
reproduction start point. Accordingly, it becomes possible to 
minimize the decrease in positional accuracy of the reproduction 
point caused by the thinning-out. 

[0011] Or, the reproducing apparatus may further include a 
30 reproduction mode detecting unit operable to detect a reproduction 
mode of the moving image file, and in the case where the 
reproduction mode detecting unit detects an introduction 
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reproduction mode for searching for the beginning of the moving 
image file, the calculating unit may calculate the thinning-out ratio 
of the index information so that the density of the index information 
becomes higher in an introduction reproduction section, and the 
5 density of the index information becomes lower in a section other 
than the introduction reproduction section. This makes the density 
of the index information higher in the introduction reproduction 
section, and lower in a section other than the introduction 
reproduction section, and therefore makes it possible to minimize 
10 the decrease in positional accuracy of the reproduction point caused 
by the thinning-out. 

[0012] Or, the reproducing apparatus may further include an 
operational preference detecting unit operable to detect an 
operational preference of a user, and in the case where the 

15 operational preference detecting unit detects that the user uses a 
specific reproduction function with a predetermined frequency or 
higher, the calculating unit may calculate the thinning-out ratio of 
the index information so that the density of the index information 
becomes higher in a reproduction section which is required when the 

20 reproduction function is used, and the density of the index 
information becomes lower in a reproduction section which is not 
required when the reproduction function is used. This makes the 
density of the index information higher in the reproduction section 
which is required when a specific reproduction function is used, and 

25 lower in the reproduction section which is not required when such 
reproduction function is used, in the case where the user uses the 
specific reproduction function with a predetermined frequency or 
higher. Therefore, it becomes possible to minimize the decrease in 
positional accuracy of the reproduction point caused by the 

30 thinning-out. 

[0013] Here, the reproducing apparatus may include a selecting unit 
operable to selectively cause one of the following units to operate: 
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the file characteristic detecting unit; the reproduction start point 
detecting unit; the reproduction mode detecting unit; and the 
operational preference detecting unit. This allows easy selection of 
any one of the file characteristic detecting unit, the reproduction 
5 start point detecting unit, the reproduction mode detecting unit and 
the operational preference detecting unit. 

[0014] Furthermore, the reproducing apparatus may include a 
reproducing unit operable to reproduce the moving image file, and 
the calculating unit may calculate a reproduction start point of the 

10 moving image file based on the thinning-out ratio, and the 
reproducing unit may reproduce the moving image file from the 
reproduction start point. This allows normal reproduction of a 
moving image file using thinned-out index information. 
[0015] Note that not only it is possible to embody the present 

15 invention as the reproducing apparatus as described above, but also 
as an information presentation method that includes, as its steps, 
the characteristic units included in such reproducing apparatus, and 
as a program causing a computer to execute such steps. It should 
be also noted that such program can be distributed on a recording 

20 medium such as a CD-ROM and over a transmission medium such as 
the Internet. 

Effects of the Invention 

[0016] As is obvious from the above description, the reproducing 
25 apparatus according to the present invention is capable of reading 
the whole index information without losing the positional accuracy 
of the reproduction point more than necessary by thinning out the 
index information table of large data size at regular intervals, even 
if it has only a memory of minimum capacity. This avoids the need 
30 to re-read the index information, and therefore fast-reproduction 
operations can be realized. 

[0017] Thinning out index information according to the weight 
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assigned thereto makes it possible not only to realize fast 
reproduction operations but also to minimize the decrease in 
positional accuracy of the reproduction point caused by the 
thinning-out. 

5 [0018] Accordingly, the present invention allows reproduction of a 
moving image file using index information of larger size than a 
memory size without re-reading the index information into the 
memory, and therefore the practical value of the present invention is 
extremely high today because an inexpensive reproducing 
10 apparatus with a minimum memory has come into wide use. There 
is also another effect that the present invention can be embodied 
with software control schemes without requiring any special 
hardware change. 

15 Brief Description of Drawings 

[0019] FIG. 1 is a hardware structure diagram of an optical disk 
reproducing apparatus to which the present invention is applied. 

FIG. 2 is a functional block diagram of the main parts of the 
optical disk reproducing apparatus to which the present invention is 
20 applied. 

FIG. 3 is a diagram showing a structure example of index 
information before it is thinned-out. 

FIG. 4 is a diagram conceptually showing the relation between 
chunks and chunk offsets. 
25 FIG. 5 is a diagram conceptually showing the relation between 

a moving image file and an index information table. 

FIG. 6 is a diagram conceptually showing a method for 
thinning out index information to one nth (1/n) at regular intervals. 

FIG. 7 is a diagram showing a state of index information in the 
30 case where it is thinned out at regular intervals. 

FIG. 8 is a flowchart showing thinning-out operation by the 
reproducing apparatus to which the present invention is applied. 
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FIG. 9 is a diagram conceptually showing thinning-out 
processing at a ratio of 1/n (n = 2). 

FIG. 10 is a functional block diagram of the main parts of a 
reproducing apparatus in a second embodiment. 
5 FIG. 11 is a diagram showing a state of index information in 

the case where it is thinned out based on a characteristic of a 
moving image file. 

FIG. 12 is a diagram showing a state of index information in 
the case where it is thinned out based on a reproduction start point. 
10 FIG. 13 is a diagram showing a state of index information in 

the case where it is thinned out based on a reproduction mode. 

FIG. 14 is a diagram showing a state of index information in 
the case where it is thinned out based on a user's operational 
preference. 

15 FIG. 15 is a functional block diagram of the main parts of 

another reproducing apparatus in the second embodiment. 

FIG. 16 is a functional block diagram of the main parts of a 
reproducing apparatus in a third embodiment. 

FIG. 17 is a diagram conceptually showing the reproduction 
20 operation of the reproducing apparatus to which the present 
invention is applied. 

FIG. 18 is a flowchart showing the reproduction operation of 
the reproducing apparatus to which the present invention is applied. 

25 Numericai References 

[0020] S40, S100 Table size obtaining unit 

541, S101 Calculating unit 

542, S102 Table size obtaining unit 

543, S103 Holding unit 

30 S44, S104 Thinning-out unit 

545, S105 Writing unit 

546, S106 Input unit 
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S47 Reproducing unit 

5107 File characteristic detecting unit 

5108 Reproduction start point detecting unit 

5109 Reproduction mode detecting unit 

5 SI 10 Operational preference detecting unit 

Sill Selecting unit 

Best Mode for Carrying Out the Invention 

[0021] The following describes embodiments of the present 
10 invention with reference to the drawings. 
(First Embodiment) 

FIG. 1 is a hardware structure diagram of an optical disk 
reproducing apparatus to which the present invention is applied. In 
the present embodiment, a DVD player which is capable of 

is reproducing a digital versatile disc (DVD) is described as one 
example of such optical disk reproducing apparatus. However, the 
present invention is not limited to such DVD player and is applicable 
to any equipment capable of reproducing a moving image file. 
[0022] An optical disk 500 is a recording medium on which at least 

20 a moving image file and index information are recorded. In the 
present embodiment, which describes a DVD player as one example 
of an optical disk reproducing apparatus, the optical disk 500 here is 
equivalent to a DVD player. 

[0023] However, there is no limitation of the form and the recording 
25 type of the recording medium if it is a recording medium on which at 
least a moving image file and index information are recorded. Such 
recording medium may take a form of a hard disk drive, a 
semiconductor memory such as a memory card, or the like, and may 
take a magnetic or electric type recording other than optical type 
30 recording. 

[0024] An optical pickup 501 reads a signal recorded on the optical 
disk 500 by irradiating laser light on the recording surface of the 
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optical disk 500 using laser diode (not shown in the diagram) and 
reading the light reflected from the recording surface of the optical 
disk. In the present embodiment, all that the optical pickup 501 
needs to do is to read the signal recorded on the optical disk 500, 
5 but it may have a function of recording a signal on the optical disk 
500. 

[0025] A spindle motor 502 rotates the optical disk 500 at a 
predetermined rotation speed. A supporting unit such as a 
turntable or a clamper (both of which are not shown in the diagram) 

io is used to support the optical disk 500. To be more specific, the 
optical disk is supported on a turntable and the turntable is rotated. 
[0026] An optical disk control unit 503 controls the optical pickup 
501 so that it reads a signal from the optical disk 500. The optical 
disk control unit 503 also controls the spindle motor 502 so that it 

15 rotates the optical disk 500 at a predetermined rotation speed. The 
optical disk control unit 503 further converts the signal read by the 
optical pickup 501 into digital information. 

[0027] An AV decoder 504 is a decoding unit for decoding a moving 
image file read from the optical disk 500, into a video signal which 

20 can be displayed on a display device such as a television receiver. 
[0028] A CPU 505 is a central processing unit for performing 
processing of various kinds of signals based on the program codes 
stored in a program memory 507. It is capable of performing 
processing of moving image files and index information stored in a 

25 working memory 506 and analyzing them. The processing of index 
information is described later with reference to FIG. 2. 
[0029] The working memory 506 temporarily holds various kinds of 
data such as moving image files and index information, and 
performs signal processing along with the CPU 505. The program 

30 memory 507 stores program codes for executing the signal 
processing to be performed by the CPU 505. An audio/video signal 
508 is outputted from the reproducing apparatus and outputted to 
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another equipment (such as a television receiver) connected to the 
reproducing apparatus. 

[0030] FIG. 2 is a functional block diagram of the main parts of the 
optical disk reproducing apparatus to which the present invention is 
5 applied, and more specifically, it shows the functions realized by the 
CPU 505 in FIG. 1. This optical disk reproducing apparatus includes, 
in a functional sense, a table size obtaining unit S40, an calculating 
unit S41, a memory size obtaining unit S42, a holding unit S43, a 
thinning-out unit S44 and a writing unit S45. 

10 [0031] The table size obtaining unit S40 obtains the size information 
(to be described later) of an original (hereinafter referred to as 
"pre-thinned-out") index information table. The calculating unit 
S41 calculates a thinning-out ratio of index entries (to be described 
later). The memory size obtaining unit S42 obtains the size 

15 information of an index information table memory (working memory 
506) into which the thinned-out index entries are to be stored. The 
holding unit S43 is a buffer for holding the pre-thinned-out index 
entries. The thinning-out unit S44 thins out the index entries held 
in the holding unit S43 based on the result of the calculation by the 

20 calculating unit S41. The writing unit S45 writes the index entries 
thinned out by the thinning-out unit S44 into the working memory 
506. The input unit S46 inputs the pre-thinned-out index entries 
into the reproducing apparatus. 

[0032] FIG. 3 is a diagram showing a structure example of index 
25 information before it is thinned out. As shown in this FIG. 3, the 
index information is stored in the index information table 100, and 
consists of two or more index entries 101. More specifically, each 
index entry 101 is the unit that is one of the subdivisions of index 
information, and a set of index entries 101 is equivalent to the index 
30 information. An index number 102 included in the index entry 101 
is a number for identifying each index entry 101. A reproduction 
time 103 denotes a time point specified by the index entry 101, and 
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a chunk offset 104 denotes a chunk location specified by the index 
entry 101. 

[0033] FIG. 4 is a diagram conceptually showing the relation 
between chunks and chunk offsets. As shown in FIG. 4, each of the 
5 chunks M_l to M_4 is one of the units which make up a moving 
image file M. The chunk offset included in each of the index entries 
101_1 to 101_4 represents the location of each chunk M_l to M_4 
using the number of bytes from a predetermined position in the 
moving image file M. 

10 [0034] FIG. 5 is a diagram conceptually showing the relation 
between a moving image file and an index information table. As 
shown in this FIG. 5, in the header H of the moving image file M, the 
starting position information of the index information table 100 in 
the moving image file M, the size information of the index 

15 information table 100 and the like are stored. 

[0035] FIG. 6 is a diagram conceptually showing a method for 
thinning out the index information to 1/n at regular intervals, and 
here it shows, with an example, a thinning-out method in the case of 
n = 2. 200 denotes a pre-thinned-out index information table, 201 

20 denotes a post-thinned-out index information table, and 202 
denotes an index entry set in a predetermined interval such as every 
chunk interval. 203 denotes the reproduction time axis of a moving 
image file indicated by the index entries 202. As shown in this FIG. 
6, the data size of the post-thinned-out index information table 201 

25 is smaller than that of the pre-thinned-out index information table 
200. 

[0036] FIG. 7 is a diagram showing a state of index information in 
the case where it is thinned out at regular intervals. 300 denotes 
the density (pieces per time) of index entries, 301 denotes the 
30 reproduction time (time) of a moving image file, 302 denotes the 
density C of index entries in the pre-thinned-out index information 
table, and 303 denotes the density C/n of index entries in the 
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post-thinned-out index information table. 

[0037] The operation of the optical disk reproducing apparatus 
structured as mentioned above is described below with reference to 
FIG. 1. 

5 First, based on the reproduction instruction from the user, the 

optical disk control unit 503 controls the spindle motor 502 so that 
it rotates the optical disk 500 at a predetermined rotation speed, 
and controls the optical pickup 501 so that it reads a signal (such as 
a moving image file and index information) recorded on the optical 

io disk 500. The signal read by the optical pickup 501 is converted 
into digital information by the optical disk control unit 503, and 
temporarily stored in the working memory 506. At this time, the 
information read from the optical disk 500 is only a part of the 
moving image file data, considering a small capacity of the working 

15 memory 506. 

[0038] The CPU 505 reads only the index information out of the 
information stored in the working memory 506 as mentioned above, 
and perform the analysis processing of this index information. 
Specific processing operations will be described later with reference 

20 to FIG. 2. 

[0039] Next, the CPU 505 stores the result of its analysis of the 
index information, as management information, into the working 
memory 506. The stream data of the moving image file read from 
the optical disk 500 is transferred to the AV decoder 504 based on 
25 the management information stored in this manner. Then, the AV 
decoder 504 decodes the inputted stream data into moving image 
data and outputs it, as an audio/video signal 508, to external 
equipment (such as a television receiver). 

[0040] By repeating the above operations, the moving image file 
30 recorded on the optical disk 500 is reproduced. 

[0041] Next, the operation for thinning out index information is 
described. 
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In FIG. 6, in the case where the size of the pre-thinned-out 
index information table 200 is larger than the memory size of the 
working memory 506 into which the index information table 201 is to 
be stored, the present invention gives its advantage. More 
5 specifically, the index entries 202 are thinned out at regular 
intervals as the reproduction time 203 goes by so that the size of the 
index information table 201 becomes 1/n the original one, so that it 
becomes possible for even a reproducing apparatus including only a 
minimum memory to read the whole index information. 

10 [0042] FIG. 7 shows that the density of the post-thinned-out index 
entries 303 decreases to a density C/n, while that of the 
pre-thinned-out index entries 302 is a density C. Since they are 
thinned out at regular intervals as the reproduction time 301 passes 
in the first embodiment, the density distribution of the index entries 

15 in FIG. 7 is parallel to the axis of the reproduction time 301. 

[0043] FIG. 8 is a flowchart showing the thinning-out operation by 
the reproducing apparatus to which the present invention is applied. 
The thinning-out operation of this reproducing apparatus will be 
described below with reference to FIG. 8 and FIG. 2. 

20 [0044] First, the user specifies a moving image file to be reproduced, 
the table size obtaining unit S40 obtains the size information of the 
index information table from the moving image file, a part of which 
is stored in the working memory 506 (from SI to S2). As already 
described, the size information of the index information table can be 

25 obtained by referring to the header of the moving image file. 

[0045] In parallel to the operation for obtaining the table size 
information as mentioned above, the memory size obtaining unit 
S42 obtains the size information of the working memory 506 for 
storing the index information table (S3). This means that the 

30 memory size obtaining unit S42 obtains the size information of the 
area allocated for storing the index information table, in the case 
where not only the index information table but also other 
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information is stored in this working memory 506. 
[0046] Here, in the case where the size of the index information 
table is larger than that of the working memory 506, the calculating 
unit S41 calculates the thinning-out ratio of index entries for making 
5 the size of this table equal to or smaller than that of the working 
memory 506 (Yes in S4, and to S5). This "calculating the 
thinning-out ratio" specifically means a calculation of the value of n 
in FIG. 6. It should be noted that no thinning-out processing is 
performed in the case where the size of the index information table 

10 is smaller than that of the working memory 506 (No in S4). 

[0047] On the other hand, the input unit S46 obtains the location 
information of the index information on the optical disk from the 
moving image file stored in the working memory 506. As already 
described, the location information of the index information can be 

15 obtained by referring to the header of the moving image file. After 
obtaining the location information of the index information in this 
manner, the input unit S46 starts reading out the index entries from 
this location (S6) and stores them into the holding unit S43 (to be 
described later). 

20 [0048] The index entries stored in the holding unit S43 are inputted 
into the thinning-out unit S44, and thinned out based on the value n 
calculated by the calculating unit S41 (S7). To be more specific, as 
shown in FIG. 6, the thinning-out unit S44 thins out the index 
entries 202 in the pre-thinned-out index information table 200 to 

25 1/n (n = 2 in the example of FIG. 6) so that the number of index 
entries 202 in the post-thinned-out index information table 201 is 
decreased to 1/n the original one. Here, as shown in FIG. 7, the 
density 303 of the post-thinned-out index entries is assumed to be 
constant at C/n in the time axis direction. 

30 [0049] After the index entries are thinned out in this manner, the 
writing unit S45 writes the post-thinned-out index entries into the 
working memory 506 (S8). 
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[0050] FIG. 9 is a diagram conceptually showing thinning-out 
processing at a ratio of 1/n (n = 2). Here, in order to simplify the 
description, it is assumed that both holding unit S43 and the 
working memory 506 have a storage size for storing only five index 
5 entries, respectively, in the case where the index information 
consists of ten index entries 101_1 to 101_10. 

[0051] First, as shown in FIG. 9A, after the index entries 101_1 to 
101_5 are read from the optical disk, they are respectively stored in 
the areas S43_l to S43_5 in the holding unit S43. The index entry 

10 101_1 stored in the area S43_l is written in the area 506_1 in the 
working memory 506, the index entry 101_3 stored in the area 
S43_3 is written in the area 506_2 in the working memory 506, and 
the index entry 101_5 stored in the area S43_5 is written in the area 
506_3 in the working memory 506. 

15 [0052] Next, as shown in FIG. 9B, after the index entries 101_6 to 
101_10 are read from the optical disk, they are respectively stored 
in the areas S43_l to S43_5 in the holding unit S43. The index 
entry 101_7 stored in the area S43_2 is written in the area 506_4 in 
the working memory 506, and the index entry 101_9 stored in the 

20 area S43_4 is written in the area 506__5 in the working memory 506. 
[0053] As described above, in the case where ten index entries 
101_1 to 101_10 are thinned out to 1/n (n = 2), five index entries 
101_1, 101_3, 101_5, 101_7 and 101_9 are respectively written 
into the areas 506_1, 506_2, 506_3, 506_4 and 506_5 in the 

25 working memory. 

[0054] As described above, according to the present embodiment, it 
becomes possible for even a reproducing apparatus with a minimum 
memory to read the whole index information without losing the 
positional accuracy of the reproduction point more than necessary, 

30 by thinning out the index information table of large data size at 
regular intervals. Accordingly, the reproducing apparatus does not 
need to re-read the index information, and therefore fast 
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reproduction operation can be realized. 

(Second Embodiment) 
[0055] In the first embodiment, the structure for thinning out index 
information at regular intervals has been described. In the second 
5 embodiment, the structure for thinning out the index information 
based on the weight assigned to such index information. 
[0056] FIG. 10 is a functional block diagram of the main parts of the 
reproducing apparatus in the second embodiment. Since the table 
size obtaining unit S100, the memory size obtaining unit S102, the 

10 holding unit S103, the thinning-out unit S104, the writing unit S105, 
the input unit S106 are same as those in the above first embodiment, 
a detailed description thereof is not repeated here. The file 
characteristic detecting unit S107, the reproduction start point 
detecting unit S108, the reproduction mode detecting unit S109, the 

15 operational preference detecting unit S110 and the calculating unit 
S101 are described below. 

[0057] The file characteristic detecting unit S107 detects the file 
characteristic of a moving image file to be reproduced. The 
reproduction start point detecting unit S108 detects the 

20 reproduction start point of a moving image file to be reproduced. 
The reproduction mode detecting unit S109 detects the reproduction 
mode of the reproducing apparatus when it reproduces a moving 
image file. The operational preference detecting unit S110 detects 
the operational preference specific to a user of the reproducing 

25 apparatus. The calculating unit S101 calculates the thinning-out 
ratio of index entries based not only on the information obtained 
from the table size obtaining unit S100 and the memory size 
obtaining unit S102 but also on the information obtained from the 
file characteristic detecting unit S107, the reproduction start point 

30 detecting unit S108, the reproduction mode detecting unit S109 or 
the operational preference detecting unit SI 10. Each of these units 
can be embodied when the CPU 505 in FIG. 1 executes the program. 
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[0058] Each of the file characteristic detecting unit S107, the 
reproduction start point detecting unit S108, the reproduction mode 
detecting unit S109 and the operational preference detecting unit 
S110 is described below in more detail. 
5 [Characteristic of Moving Image File] 

[0059] FIG. 11 is a diagram showing a state of index information in 
the case where it is thinned out based on the characteristic of a 
moving image file. To be more specific, a moving image file is 
assumed to be a movie in this case, because the total time required 

10 for reproducing the whole file from the beginning is about 90 to 180 
minutes. FIG. 11 shows the state in which the reproducing 
apparatus is reading index information while thinning out the index 
information based on the weight assigned thereto depending on the 
characteristic of the file. 

15 [0060] In FIG. 11, 600 denotes the density (pieces per time) of 
index entries, 601 denotes the reproduction time (time) of the 
moving image file, 602 denotes the density C of the index entries in 
the pre-thinned-out index information table, 603 denotes the 
distribution of the densities of the index entries which were thinned 

20 out based on the weights assigned thereto, and 604 denotes the 
average value of the densities in the distribution indicated by 603. 
[0061] The operation of the optical disk reproducing apparatus 
structured as mentioned above will be described below. 

First, since the basic reproduction operation of the optical 

25 disk is same as that of the first embodiment, the description thereof 
is not repeated here. Here, it is assumed that a movie or the like 
which takes a long time to be reproduced in full is reproduced. In 
this case, the density of the index entries is not maintained constant 
in the time axis direction, differently from the above first 

30 embodiment, but as shown in FIG. 11, the density is changed in the 
time axis direction so that the density of the index entries becomes 
high or no entry is thinned out around the beginning of the moving 
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image file, and the density decreases as the file comes to the end. 
[0062] Since a fast-forward operation using index information is 
usually used to search for or identify the target reproduction start 
point of a moving image file when a user wants to see the file in the 
5 middle thereof, the positional accuracy in the latter part of the 
moving image file may be lower than the first part thereof. 
[0063] Using these characteristics, the file characteristic detecting 
unit S107 detects the reproduction time information of the whole 
moving image file recorded on an optical disk when reproducing the 

10 optical disk. In the case where the detected total reproduction time 
is a predetermined time or longer (for example, 90 to 180 minutes), 
it judges that the moving image file recorded on the optical disk is a 
movie and controls, based on the characteristic diagram of FIG. 11, 
how much index information should be thinned out by the CPU 505. 

15 More specifically, in the case where a moving image file to be 
reproduced is a long-time moving image file such as a movie, the 
CPU 505 performs a unique weight-based thinning-out as indicated 
by 603 in FIG. 11. It becomes possible to store all the 
post-thinned-out index entries into the working memory 506 of the 

20 reproducing apparatus, by adjusting the thinning-out rate so that 
the value of 604 is maintained at C/n. 

[0064] By detecting the characteristic of the moving image file and 
adjusting the index densities in respective sections of which 
frequencies in use are estimated to vary from each other, it becomes 

25 possible to search for the correct position quickly without decreasing 
the positional accuracy more than necessary, even if the memory is 
minimum in size. 

[Reproduction start point] 
[0065] FIG. 12 is a diagram showing a state of index information in 

30 the case where it is thinned out based on the reproduction start 
point. To be more specific, FIG. 12 shows one example of the state 
in which the reproducing apparatus is reading the index information 
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while thinning out the index information based on the weight 
assigned thereto depending on the reproduction start point of a 
moving image file, in the case where the reproduction is restarted 
from the reproduction point in the middle of the file. 700 denotes 
5 the density (pieces per time) of index entries, 701 denotes the 
reproduction time (time) of the moving image file, 702 denotes the 
density C of the index entries in the pre-thinned-out index 
information table, 703 denotes the distribution of the densities of 
the index entries which were thinned out based on the weights 

10 assigned thereto, 704 denotes the average value of the densities in 
the distribution indicated by 603, and 705 denotes the reproduction 
restart time Ts at which the user restarts the reproduction. 
[0066] The operation of the optical disk reproducing apparatus 
structured as mentioned above is described below. 

15 A DVD player has a function of reproducing a moving image 

file in the middle thereof. For example, it has a function of storing 
the position of the end of the previous reproduction and restarting 
the next reproduction from the stored position. 

[0067] In the case where a user restarts the reproduction of a 
20 moving image file in the middle thereof as mentioned above, the 
user is likely to see the file from the point at which he left off 
reproducing the file, in general, while he is unlikely to reproduce the 
file prior to the point at which he left off reproducing the file. So, in 
the case where the reproduction start point detecting unit S108 
25 detects the previous reproduction end point Ts705, the density of 
the index entries is set low before the timing of Ts705 because it is 
unlikely that the reproduction of the file is restarted at that timing, 
but the density of the index entries is set high at or after the timing 
of Ts705 because it is likely that the reproduction of the file is 
30 restarted at that timing. In this manner, by performing unique 
weight-based thinning-out of the index entries as indicated by 703, 
it becomes possible to increase the positional accuracy of the 
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reproduction. In addition, by adjusting the thinning-out so that the 
value of 704 is maintained at C/n, it becomes possible to store all 
the post-thinned-out index entries into the working memory 506 of 
the reproducing apparatus. 
5 [0068] By detecting the reproduction start point and changing the 
density of the index entries before and after the reproduction restart 
time 705 in this manner, it becomes possible to search for the 
position quickly without decreasing the positional accuracy more 
than necessary even if the memory size is minimum. 

10 [Reproduction Mode] 

[0069] FIG. 13 is a diagram showing a state of index information in 
the case where it is thinned out based on the reproduction mode. 
To be more specific, FIG. 13 shows the state in which, in the case 
where a user selects an introduction reproduction function of 

15 searching for the beginning of a moving image file, the reproducing 
apparatus is reading index information while thinning out the index 
information based on the weight assigned thereto depending on this 
reproduction mode. 800 denotes the density (pieces per time) of 
index entries, 801 denotes the reproduction time (time) of the 

20 moving image file, 802 denotes the density C of the index entries in 
the pre-thinned-out index information table, 803 denotes the 
distribution of the densities of the index entries which were thinned 
out based on the weights assigned thereto, and 804 denotes the 
average value of the densities in the distribution indicated by 803. 

25 [0070] As described above, in the case where the reproduction 
mode detecting unit S109 detects the introduction reproduction 
mode, the density of the index entries is set high during a section 
specific only to the beginning of a moving image file, namely, an 
introduction reproduction section, and therefore it becomes possible 

30 to thin out the index entries based on the weights assigned thereto 
as indicated by 803. In this case, by adjusting the thinning-out of 
the index entries so that the value of 804 is maintained at C/n, it 



-21 - 



becomes possible to store all the post-thinned-out index entries into 
the working memory 506 of the reproducing apparatus. 
[0071] By changing the density of the index entries in a specific 
section based on the judgment of the reproduction mode, as 
5 described above, it becomes possible to search for the position 
quickly without decreasing the positional accuracy more than 
necessary even if the memory size is minimum. 

[Operational preference] 
[0072] FIG. 14 is a diagram showing a state of index information in 

10 the case where it is thinned out based on a user's operational 
preference. To be more specific, FIG. 14 shows the state in which, 
in the case where a user frequently uses, immediately after the 
reproduction starts, a function of calling up the point several 
seconds before the current reproduction point by a single operation 

15 to restart the reproduction or a function of calling up the point 
several seconds after the current reproduction point by a single 
operation to restart the reproduction, the reproducing apparatus is 
reading index information while thinning out the index information 
based on the weight assigned thereto depending on such user's 

20 operational preference. 900 denotes the density (pieces per time) 
of index entries, 901 denotes the reproduction time (time) of the 
moving image file, 902 denotes the density C of the index entries in 
the pre-thinned-out index information table, 903 denotes the 
distribution of the densities of the index entries which were thinned 

25 out based on the weights assigned thereto, 904 denotes the average 
value of the densities in the distribution indicated by 903, and 905 
denotes the reproduction restart time Ts at which the user restarts 
the reproduction. 

[0073] In the case where, as described above, the operational 
30 preference detecting unit SI 10 detects that a user frequently uses a 
function of calling up the point several seconds before the current 
reproduction point by a single operation to restart the reproduction 
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or a function of calling up the point several seconds after the current 
reproduction point by a single operation to restart the reproduction, 
the density of index entries is set high in the section before and after 
the reproduction restart time 905 in order to alleviate the 
5 operational discomfort as much as possible. This makes it possible 
to do the search with the high reproduction point accuracy being 
maintained, even if the above-mentioned function is frequently used 
immediately after the restart of the reproduction. By adjusting the 
thinning-out of the index entries so that the value of 904 is 
10 maintained at C/n, it also becomes possible to store all the 
post-thinned-out index entries into the working memory 506 of the 
reproducing apparatus. 

[0074] As for the user's specific operation, by changing the weights 
assigned to the index entries based on the user's operational 
15 preference, as described above, it becomes possible to search for 
the position quickly without decreasing the positional accuracy more 
than necessary even if the memory size is minimum. 
[Selection] 

[0075] FIG. 15 is a functional block diagram of the main parts of 
20 another reproducing apparatus in the second embodiment. As 
shown in FIG. 15, the reproducing apparatus may adopt a structure 
in which a selecting unit Sill is placed between the calculating unit 
S101 and each of the file characteristic detecting unit S107, the 
reproduction start point detecting unit S108, the reproduction mode 
25 detecting unit S109 and the operational preference detecting unit 
S110. 

[0076] More specifically, upon receiving the instruction from the 
user, the selecting unit Sill selectively causes either one of the file 
characteristic detecting unit S107, the reproduction start point 
30 detecting unit S108, the reproduction mode detecting unit S109 and 
the operational preference detecting unit S110 to operate. 
Therefore, the calculating unit S101 calculates the thinning-out 
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ratio of index entries based not only the information obtained from 
the table size obtaining unit S100 and the memory size obtaining 
unit S102 but also on the information obtained from the selecting 
unit Sill. It should be noted that a physical switch or the like may 
5 be used as the selecting unit Sill. 

[0077] According to the structure including the selecting unit Sill 
as described above, it becomes possible to easily select either one of 
the reproduction start point detecting unit S108, the reproduction 
mode detecting unit S109 and the operational preference detecting 

10 unit S110. In the case where the thinning-out ratio is calculated 
using the detection result obtained from two or more detecting units 
out of the above detecting units, the selecting unit Sill selects such 
two or more detecting units, as a matter of course. 
[0078] As described above, since the index information is thinned 

15 out based on the weight assigned thereto in the second embodiment, 
it is possible not only to realize fast reproduction operation but also 
to minimize the decrease in the positional accuracy of the 
reproduction point caused by the thinning-out. 
(Third Embodiment) 

20 [0079] The structures for thinning out index information have been 
described in the first and second embodiments, but in the third 
embodiment, a structure for reproducing a moving image file using 
post-thinned-out index information will be described. 
[0080] FIG. 16 is a functional block diagram of the main parts of a 

25 reproducing apparatus in the third embodiment. The reproducing 
apparatus in the third embodiment is same as that in the first 
embodiment except that the former includes the reproducing unit 
S47 and the operation of the calculating unit S41 of the former is 
different from that of the latter. Here, the calculating unit S41 

30 calculates the reproduction start point of a moving image file based 
on the thinning-out ratio. The reproducing unit S47 reproduces the 
moving image file from the reproduction start point calculated by 
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the calculating unit S41. 

[0081] FIG. 17 is a diagram conceptually showing the reproduction 
operation of the reproducing apparatus to which the present 
invention is applied. Here, FIG. 17 shows the relation between the 
5 index information after being thinned out to one half (1/2) at regular 
intervals and the moving image file. More specifically, the chunk 
offset included in the index entry 101_1 represents the location of 
the chunk M_l with the number of bytes from the beginning of the 
moving image file M. Similarly, the chunk offsets included in the 
io index entries 101_3, 101_5 and 101_7 respectively represent the 
locations of the chunks M_3, M_5 and M_7 with the numbers of bytes 
from the beginning of the moving image file M. 

[0082] FIG. 18 is a flowchart showing the reproduction operation of 
the reproducing apparatus to which the present invention is applied. 

15 . As shown in FIG. 17, in the case where the user specifies the start of 
the reproduction of a moving image file from the point of 
reproduction time 1000 msec after the index information is thinned 
out at regular intervals (Sll), the calculating unit S41 specifies the 
index entry based on the thinning-out ratio of 1/2 (S12). For 

20 example, as shown in FIG. 3, considering the case where the index 
entries are set at an interval of reproduction time 500 msec, the 
third index entry 101_5 from the beginning is specified if they are 
not thinned out. However, considering here that the index entries 
are thinned out to 1/2, the second index entry 101_3 from the 

25 beginning is specified. 

[0083] Next, after specifying the index entry, the calculating unit 
S41 specifies the chunk offset that corresponds to this index entry 
(S13) and notifies the reproducing unit S47. Accordingly, the 
reproducing unit S47 starts the reproduction from the chunk 

30 specified by this chunk offset. 

[0084] As described above, since the reproducing apparatus to 
which the present invention is applied is structured so as to specify 
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the reproduction start point using the thinning-out ratio of index 
information even after it is thinned out, it is capable of reproducing 
the moving image file normally. 

[0085] It should be noted that the case where the user specifies the 
5 start of the reproduction of a moving image file from the point of 
reproduction time 1000 msec has been described here, but the value 
obtained by dividing the reproduction time (for example, 1300 
msec) of the moving image file specified by the user by the interval 
(for example, 500 msec) set for the index entries might not be an 

10 integer value. In such case, by specifying the earlier index entry 
(for example, the index entry 101_3) of the two index entries (for 
example, the index entries 101_3 and 101_5) and reproducing from 
the earlier one, it becomes possible to arrive at the specified 
reproduction start time (for example, 1300 msec) of the moving 

15 image file. In this case, if the display of the moving image file is not 
updated during a period from the location of the earlier index entry 
(for example, the index entry 101_3) to the specified reproduction 
start time (for example, 1300 msec), it looks to the user as if the 
reproduction has started from the specified reproduction start time 

20 (for example, 1300 msec). 

[0086] In addition, it is assumed here that the calculating unit S41 
performs the processing until the specification of a chunk offset, but 
the present invention is not limited to such case. For example, 
such structure may also be adopted, in which the index entry 

25 number is notified to the reproduction unit S47 after the calculating 
unit S41 specifies the index entry so that the reproducing unit S47 
can specify the chunk offset, and in such case, the same advantage 
as described above can be obtained. 

30 Industrial Applicability 

[0087] The present invention can be applied to a DVD player and the 
like which need to reproduce a moving image file using index 
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information of larger size than a memory size, without re-reading 
the index information into the memory. 
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